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Ch 5 : Voltage & Current 
Transformers 

Eng / Alaa Mohammed Hammadi Hammadi 
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£ jlftltj CjVja-a L> 

. Ajlijjj jj qm bill S Ifruibfl qLa j *LujjUa ^Jj jLulIj vll 4 -aj 2 (j/ijiVi - ^ 

. Aaibdl ljI jLulIj <5 3 £p> ( Ajlij / (j^LS Sj^a! ) cjilvll jjljill Jj£ -t 

. 45 jjIa]| l-uI^SI 6 dj^bU jlull / yU A-luuLS ^hVu^j-V 

? Ig-Pl jjj Laj £f£ j^a 4 ijlaj La 

KVARh , KV , KW , Ji* o-W“l *J«*' ^ ^ no ji cJja 100 J\ ^ Jf*JI fjis 

jfaJt l 5 j*J dJil j Directional O/C , E F , Over/Under Voltage AJl jl\ Sj$*i Ajjiaj Uui ^jSSUS KWh 


Load shedding Intrlock : Ji* ^aall 4-alaji 
jju fjjl\ 6 jj&l\ ,_jj*jj V J 2 (jjiLjaII 1 a$ la Jl! rated power JI ‘LaaS ^ »jjUI (jfr ^ yll Ci)!j^a t aViVi 

(liVj^-a (ji Dtl 300 MV A (j& ■iajaLa (j$\ # ji&ll <liVj^-a Jjtk a jLall a ji&ll J^aj Laiij VA (j-« Cal jut »JC 

. 4aJle a jlaJl a jjill (jV ^ujiLuii jLuu Jjjjj (j jail uVj^-a Lalu Jjjjjj ^Jt ^laalV 

^jjlall cjjIaJI ^3 l-^aa. jlIIj (jj Ajlijlt ji (jubilt 4_ajAJaauJl (liVj^-a (ja cjjIKa 4jj ^ 4_alA 4jajaJa dlafe j 

voltage drop JI aj^! <ji < I j* j < ( turns ratio JI *Lajii jljj&yi ^0 Jr 4 ) ir^V' ^Uaiu^l jja JiiUj 
£xdu]| Jj.ia. (jft (jlLaVI jJS a Jjju (juLiil j AjlSjil ‘“■Vj' v aJ JJLuuIl 4jalj (jjla (ji ‘ -ta-j Lai (jLaj La Jfli VT JI Jjl^ 

. ls-^ ±s -I' saturation 

Potential Transformer -I : <_/> AguaJI CjV>»u> £IjA 
Capacitive Voltage Transformer 

£ VT ■4^Jl J jau> c-u^jj (Jfr frlSj 

: (> VT Jj *- 4 

. ijloluJl QA ^j| J-UI ^ L)J^ 4 MiiLa A-LualflULa a>|J -> 

Jj ^- 4 J l>^l »jjl^' t 4 ^J'j^l u ^ d^JiJ CjliLdl (> jjj! jjc yle Primary winding ( ^‘l j; “! -* 

. JfaJl 

(jabUI Sj^i ^4 ^aJI uLiLu j jijaJi (J lc. Jaajjj Cililait (ja JJS jjc (^k. csjaaj Secondary Widing lS>^ uila _V 

. 4jii jii ji 

Jjxll Jlj J^-aJl Jlj LaKa JaLuall Aaj*j Insulation Jj 6, »JD«j j j2j 1I t-aiall (jc. ^IjIVI <-iia!l Jjc 

T % I ! 

<U\X\ 
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? jbli) tfUj gjj ( Jll\ Ljllua)j,4i) ^ La 

: (J&j L-Lujllbj jLUj Jj£ l^la Jj V Cjliualj^j 6 J& dUft 

12 KV J^j i ^'^V* ^ *^Lj : Rated voltage 

12 - 28 -75 - 100- 110 KV 4 : Level Voltage -t 

Lllfcj 4 o^j U\ a Vij *Uj 3 : Breakdown - pulse Voltage -? 

. JUa^Sf) CjUa^j La 

. Turn Ratio -* 

. jI^aa]) (> Jj^a 45 f IjS ^5 Ualll 4 juaj ui^ajj l^JSf cbli^alj^ll diAj : Accuracy Class -° 

. 4 jdulji]| jjIjJ l-iuiUj Ajlijll £a ^tAkluiVt lj-uuUj liA JA J ±^j ^JUlLj 




Jtj 




Alil\ cjUjj Ut 3.0 j 1.0 j 0.5 j 0.2 j 0.1 ^ 4lil\ 4 ud l jiti ^ 1 \ ^a)j • 

J] A asiaSi\,a tgjj 4JV*il] 5 P J 3 P (J^a p uij^ joajj Ajlijil Sj^aS ^La^Vu^l ljVjvaII 

. ^Jc-j 4 jl2j1a]| lla^Jj 4 jujoj clul£ Lai£ A a\\W £ixklj\ Lai£ 4jj ia^^Lj . protection 

^ LJ^ 4^uuJ ^A 

Ufrjlj Error U»*Ji 


K fl v-v; 

Error = — — £- x I OO 

VI 


Jjal 1 A — '■ 


K„ 


^ 4 _ 3 . Y s 

JjjV 1 Vp 


C-D 


? ^aJl (IjVja-. JjL Jfr gjgj 

jPhase o£ VT <Jj^ jj ^jj Aiu^. ^ 4 a jVI ( _ J Ae j^aJI j^aJI (IiVja* J^jj 4_«Lc 4ii^j 
JiAJlj ( VA , VB , VC ) <> ^jVI Jj$* W ts ji o' NiM JlfjJ c 133 c/^Wj ‘ Neutral 

. Jiill Aajki (>> LaJ Phases J' j-»VT j$Aaj 1-2 


High Voltage Side 



a ux 


«VT J^S>l-2 Jta 


phase ^ oyij Phases J' ^ ^ Jiluu oUaSTI <>a*j ^ 4 Ji jjc 

jjxSI JUacS?) (JUAuS) ^ #jjL> ^ j 4 Resdual Connection -} # A* ^Ljia j <■ 2-2 <J*"Jt ^ ^ •>•»»-« 

Ijiua j jluu V Jlaxll 41 a ^ Three Phases -J' ^ £>*?-« Cjj% Ajja ‘ Unsymmetrical Faults ‘'-Silvia 

Cy> J _$aj Jijj lillj jli 4 'jiojjil »JA uiljlai ^Afr a^A (j\ jj^Aa ijA ajfl &aj i 4j*jjJaAI uijjlall JIaAI jA La£ 

. Unsymmetrical Faults -2' £'>i' 

jji^u (jAUAVI c 4jjUi« LjJS Jj$*Al <^Sf c Symmetrical Faults ^ Jjii V Ajj^ajjll »3 a Aa^V 

Residual Aiu^jjll #Aa i-iljiaS ^jlc. J ill J^aAIj 4 nhl l jJajll Jiaxll Jjjai £ V ^UlLj 4 ji*<a 

^jS (>. 4jS 4 Zero Sequence Voltage u^i ^ c/® ‘ Voltage 

. tsjluy ^ ill Zero Sequence Voltage csj'-y Vresidual 

4Jaii ^4 4ajjL> UJj <uii jxujil <> 4 -u«A)j . Broken Delta » Aa> ji IjjIIj 



Residual Connection -A>- • 2-2 


? Capacitive Voltage Transformers* }± 

&AA ^Jc- ljJjuIIj . Lllc- ljjIL-aJI JjxJt <jSf 4 <■ aILa AjJbdl CjVj^-a ^t.Vvud) ^ u/aj A-Jbdl AJIa 

CVT >jJb ^ Capacitive Voltage Transformer ^ b» AjjUajiaj Aijki ^iluuxJI 

-j lJ jxj U ^ JIaj | 3 a S t phases bl ^ {J& >'t Sf I j£ JIaj 3-2 j£*bJb La£ AL^ajj 

<> cjUjUI & 3 a ^ ifaJl Sf IjS ^jjj c cjUjU) <y* ^ J& ^Ui) ^aJt ^Jjjj 4 Capacitor Divider 

Aj^oj ^jdoij ^Aj 4 J^i\ Y LH AouJ JIoj (jVl ^JULV) ■ifraJl dua. 4 ^jUJl VT AJoujI JJ <>ajSn Aa^U 

. CjlijLJt As* j*y* Ajuja ^\ j*iH\ 1 Ajlui 
CjUjL^I 4 j luuj jS. jla ^ jA j 4 ^ jUi) VT bl lH >£) Aa . j-dl Jli d j*uu 4 j CVT bl lH £. jail ) 3 a l-uju 

dJjJf' lijL ^jll AoaSjJ) AjIS^I Sj^aS j-a A^Ia 4 AajjjJI j£-uj CjIA j-ualt Jjjla S^C- 4 IUA <j£J 4 

. CjUjI^I jjjb (jjij ^luaSfl 4 _^j-aJl j£-uj ^IajIujV 



^^L-i 3-2 JL1 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


l current transformer jlffi cjVja^> AiJaj ^ U 

4 ftjjl^l jUil Axajfl i-luiI — jjx*^ jLuj AjIS^jJI / o-Ult Sj^i (_jj*j £)i jlult Aijlaj 

A lyt 4 Jjjaj Aa , uu jUlkL tillj ^jjj 4 AjauJait JIjaVI ^ jj±ai 5 o-« Jii ^ ^jU]| uuIaJI jLu A^uS (JjSj (ji IajIj 

(^! y2a> ‘ 300 : 5 - 200 : 5 - 100 : 5 : J#*- Aiuiba ^ LjJj « Turns Ratio -} 

. 3000 : 1 <j* j 

. lA jLj 6 jjI^I (jl\ (J& J^J 

y jbat jja^> c-uSjj ^ 4^ 

: <> ( C.T ) 6j^ 

. Aj^uJaUL^l djilJill Joajj 4 jLullj £y* cH ^ jI^a j\ uiluaJj ^ r c_il3 

(line) Jalll (j ^ ji Ail £)a ojQ 4 jjj£ jiaLi ^3 (J^a>» *jlp> tiLi 

^jjLi jis )3jj Series Transformer -f Ua <j*j jlull 

. A-iuuJaU*-AJl djiliJl ja j J-uaj-d djU^- 4 a 1 a]| jld 4 jUall 

t iLxil ^JULV) uiLdl J J& fAJ 4 Uliill { J&> Liij 4 Jjj3L4 4lluJ ^ ^ CjliUl ^ 6 ^ d jW^ c 5 uiLi 

. JjaJl Jtj Jtj LaI£3 JjLuujj ( jk> Iajx j Jj^ SjIaj 

djJ Lua Ajjjbil j 4aj)4LV) CjliLdl AjuLu) j A-ajULa Au£ ^SIIaII jLull Jj^-a jS Ja^^bj 



-Y 


-r 



: Jj*- 4 ^4; jX 

^iUlt JSJUl US 4 in AJ (jlAj ^UIUj ^ J j-H. i_i£ j ^ jilj uiLaj uLLa 0 4 jUUl Jja-a ^ ,jSjj USj US 



^ jiaj jLjj ^Ull jSJill US j jjlj <_aJL> <> jjSI ^ jlull <Jja^ ^ jUj O' <l£s 


t*yVf> Cja 





jytr ox* c. jla«. 


AjUUj l_u£jj 

- 100 /5 /5 A 

***■ * 15 30 VA 

= o.5 5p 20 

jiVt * ilall Uiu (jjjbiSl SJ^aS? ^±Ujj 0.5 ASjII AajJj 15 VA 4J £jaa!| a jjja o' yj*-» 

. Ajlijll SJ^aV j>. A1 < Mj j 5p20 Afliil 3 ajJj 30 VA ^ jrj*- 4 !' 

: (Jji^ J-f Jj*- 4 5^> <o^' J^'j 



? jbat ptjjt ^ u 

: (jk jlull qa £|jj( 4i£lj 

Window-type C.T or Ring- type C.T or Through-type C.T ( <> j^h Jj*-* 

jl Jjliil jjjju Ulu _ 1 fllaJl i_ii ^jj t qjj <jfr ji<rta <LuljJauil ‘ilia. JLui ^Jc (_i!s ^4 

^lluVI 1 °' A " jA jLiiil a] <UiiaJl ^ aiiill Jila. tail laaJl 

OAiAt Jouajj fi <_j(i-> ^) <j£A ^ Uiu (L,K) I £jjll (>> jlu jtuajj i(i-> ^) <j£*£ 

0*4* jj bUa jlfa. J& LafLuajjj J& jLjjII 

(U - ^ j' AjUa) J^a. J& ^jjlj <_ila p -*■ (i - > ^ ) JSA ^ 



a-UJi 



4 



<^) 

(t-W)JSLi 



Bar-Type C.T ig^ <> j 4S ib*-* 

ji LaJI £a ^Ijlll ^ C <lkafl jj ^jjj c jliill JjauJ ( -®iaII J* (solid Bar) CjAuia <-uua3 £jill Ija i£jjau 

. 4jlSjja}! CjIjLuII <je ‘lajlilt CjIjI^aVI I JA J i *' v " 1 JJ AjIc jLiiill s_u£jj Jlj^dl JjI£!I 




-Y 


Wound-Type C.T tijiiajt p jilt <> jlu Jja-a 

£)-* jj£ I jj 4il ^ t iUti £)j£j Lilt j ^>iluaiu uiLaj uiiaj Aj-IaJI ^Jl jJj £)•* l>* L)J^ 

1$ jte jLull l_u£jj djilill J-a c jaa£ ^ J J-uaj-4 


»4>*» 



Uflwajj ^jajUL) o^aIa J& isy^i t$i (Dual Ratio) 4-u^S && l$S^ 

uiLij (JAAjIHj! o^aIa jUj Jj^a (*-H) J^ 1 . 4o^J lm jt jilt jt ^IjaJ) 

U£ ^IjaJI ^ ^jjuiULVI oaa1a]| (Ja^jj (3l 100/5 ^ ^^Iaj (100-200/5) 

(i-^ 4) Jlui ^5 U£ ^jljSlI uaJlIaII (J;wajj lil 200/5 ^ jt t(i-> ^) JL4 ^5 


_r 








A 


(f.M) J&i 


? S fra jLuII CSij^A frj ubS 


uiL) ^ ijjjiiiA jaA jjjui) t Ha1\ jUj ^hVu*ij ( ^jslaj ‘ Relay -il S j-bLua jjjuU) uLLJl Jj^a jj ^jj jL^VI o^xj ^ 

J^j — jjjIjJI la\a\\ ^ jL £)£ 1^ 6 jjL^ A*jUL» jj ^jj ^j t ! 4-2 <j£4tfl (j$ b*£ 4 jI£ jJl 

lj 4-2 J^-441 ^ Ia£ i CT -21 <j jjIjII i Ha1\ ^ jUll jLull nj 1^ jfcLuiLj _ ^ jVI <j-* Sj-4t£ £>* f 

Digital jlull Jjj^l {rti*2 ^Ij AlaSjJ) Ajlijl) Sj^j UIIp ^Vu j j ujjIuiSM lib j . 

. A/D Converter 4-k^ljj Numbers 



i 


sj^av <u j jli' JLi 4-2 ,J£-i 

? jbj^t Jja-a Jafe Ajjlaj ^ La 

/ o-^> J*ajj <y ‘ Ujlu oM J 'j^' fr 4 J^' ‘-^' tA>^ Jj^jj pi) 

. jlull J j^a (j jjLjJI 4 Ha 1\ {jS jla ijll 

: jl ^jxj CjVjaaII *LaUJj AjjJalli UJa ^jIJjjVI jUj £a < # u*il Vn j jjLjJ) jUj j) lJ jjsla]| 

/ p = / 5 x — ^- = / 5 x .V 
Ap 

Turns Ratio <-i jjuj uaIaII cjtil jjc- ^Jj jjjIjI) i a1a]| cjlil jjj AluuII ^a 

LulL ci j-uj ^jIJjjVI 4 iUt jLaII jlull jt£ t ZB 4i Ijl xa 4i AjIS ijll jl U jUUi Jj^a Jlus jj ij^ j 

jIjj JJ>4 yfl <yU m l) j ill jAj 4 Es ^ ^jia Cm e.m.f <-ij« 4m jla U* .< i luaJ 

(i jt-j Vo/p ajJS o-Lall / 4 jL2j]| JI^a t? Ie j^iaj ^UIUj 6-2 JSJJ1 ^ US Is 

K/ p = /s^a = ~ h^cr 

RL (Jj^jj^I d^Lujj A^jlLd l^J 4 iluaj j jLull JjvaI Aj^ILlI) A^jIjLjJI RCT 2lu^ 



(ji fjjxju jj*j Jjxa LJjL 1 -u «l jjj ^ uiLJI ^jL qjj (JiUJI 1$ a II 




a 


J0 

dt 


<p— Bx A 

( Tesla = wb/m* ) ~ ^iiSj _>•- 


i * •**- ^ w-ilii 1 « * i ^-4 0 


jj!-«<j Knee- point Voltage -j <-«j*jj <Jj»-^I ^jla <>u l-Jjj EK ,^aat 0^ ^1x11 l^j 

Ek = 4.44 * N* F * A * Bv, x (1 _ 2) 

. Cjlilll ^ N J ^4 (J& F 

. jjjla jIjj Jja-a (jjj I^Jj^jj (j^A j ZB Aijbua ^ua^i Jj-laai A aj^ll ^±kluajj 


? jLnlt A j^nh UxAlt 


jUjijj J Jjlail i iUt Luuj jiij CA j^ 1 AifeUJl jj Aj jjala. Aj>uijhl w a ^iaJ.4 CT (ji uSjjjla]! j-* 

uJUJt ^jIaJI jLjJI <> j^-a f jL£JI . Excitation Current Ie jluil jAj c 

^Ull jLutll ^ jLj]| Aik^l a jilill o-Aua j^iaj Ze AijU-jJi jAj 6 j jjiilj 

. tsjjljJt jlu (> jJSTI *JaJl J jj^' da oubill /4jI£jJ 1 jlf* Ja^V . 



Knee- 4Mi -4 jjj Excitation Curve a '■«*)' Magnetization Curve a Aj*JaU*^il ^^ia-Lj 

. SJaii point 

50 Ie jljJI 4_4 jS £tijjl J ajjj Es 'fl 7 31 4_4jS ^ °/ 0 JO IAjJ2 »jLjJ 1 -m ■■** ^231 A Jajjlt IgJL A 3ali3l »AX uijauj 
jUJl i^Vjaji Jftij . Saturation -3W u JjIj CT -1' Uj*j Ijjj ^231 ALiill iji t jit Lf j»^. % 

. (Jja all &A*j V <UaUl » AX Jj 5 4jiaaJl AllaUt Ja*j (ji uaj 



t Jlj jlull Jlj Ul£ ^JUlbj 4 Ajia bJj]a jjaUjj JJjja ^j-ujJabaA o^ 3 ^ Aj£ glL JJjlbl ^jj^£J| jball o' ^j1*a 

V ^ (j^ajS f j-uu ^ dll 3 ljjajj clu^ c (Jlajdl clijd^ die-) jLull AajS d jjj£JJ dJbjll Ja Clidaj £jujj]| A ILaa j 

saturation £^uull ^a-aj1a aJ cj.wj^ a UVi ^ jjdaJl cullil ^jlaluu 

4 (^juiull d^) AjjLj A \\%a AajS Qjajilt AajS i*nTi ^JLllbj 4 ^Jbdl Qjajilt dJbj uiSjj jdad^Jl ljJ£]| j-uiu uibL 

V ^Ulbj 4 ( d<t>/dt o^ 3 :^' JJJ u Jd*A ja bJjla 4 a u*tl m jbliil j) j$3j ) I jJLua ^Aual jiajill ^ jjxjJI Jdua o' ^^jslaj 

( jl^ll UjSj J^aj) j jjISII ciUlt jbj </' UiL 

A^uS dj^u A-iuiluiVI J^tjxSt fj * j DC Componenet -S' 4 j£>* ^ <^j*£S' u^S' ^ J^S' ^ -S^V 

IgJtL dda uiS jjj IaIaj d jjlili R 4 X A-4j3 ^Jc- j Jiiil AJaaJ ^k- 1 $jaj 5 uiS ijjj j t ^IJjjV' jbb AjjLSa jjIjJ) jbj 

Jl ljjaj Luajj IajIj 4 ij^jv 0 ! turns ratio -S' <■ o^fS AajaSI ui^b^V' o' tbajj ia^V a ia£2 R 4 X -SI AajS 
AjlijJI jl$aJ buluj If Ui jijSj V ^UJbj Distortion &j^ ^ & jbj]' o' Jj& tiSj 4 dJi£ saturation 

a A ILaaII did Ja. ^jj b» Aj!L dull 



?Ja^j st iis, jLin ijlj 

J-kJ V j AdxuJt cijjla lluA ^^dj aaa Aj^j^dtJl obdalll jj JakJI jS JjISJI jbaJl ) jbj A_aj 5 jLult 

Aj oj'»5 Laj o^ J^aa ^IlLV' jbj o' y\\ o - ^ lt^) ^-Saj^ ^ jbal 

dLlb Ajjj^S Ajl2| J JjIjj j ^jSj laIS ^ ^uuIaULbl ^aoill ^lojb jbj ^laxA j # Ajjjb]j 

^AjlaUxA o^M (^>S^S' c^) (J-^S' ^ jSj ,AjaILbt jbj (AAlil JIoj ^UbV' jb^ o' 45 i .^jjIaSI 

S jj)J jLuajj AJIa J aC ^ jjbll c ilbt ^ijia { J&> o-^ ^bSbj J^aA-bl O^^S' LH b»A o^^S qa£Ijla 

^ujJaULbt qaa&IS Jlba-Ail jjjIaSI Ajla ^JslLj c^JslL ^ jjbij jbj jli A^ jULa I^jIIj ja Ja^j jt jj J^aJ ^ jjIaII 
(o^. . jjAaII) ^ jjbil ijk ' jL o^j jij jj .Vnj^ j .( 1 ^ AaIUJI jl) AaJUJl AajHI j J ^jULV' jbj <ja gjUll 

Jjlib (b5 a1| S^laII jS Ajla JaIjuaJI ji Jj^aJ) qa J£J Sjjj£ jLIaa uaj ^J) J-uaj jS Ida. Sjjj£ ljLjjIaa 

OA Ajluaj Iaj *4 A \\ o^fill Ida. AajlxJ! A AjSib AJIaJI did Jjv^U ^jdjdaJl cjft'l jjUL 1a£ a Aj SjjIaaJI jj JjaaJI 

a< j-uuJab*AJI t flWi'lj A-Aljdll dljbjll j - 4 A^jllll Sjlj^Jl ja Aullc- dbjluA clli£j JjdbJl ^xul ill A-uajsu 


^ BURDEN ja U 

Jl (jjlii j .jUill <Jja^ (| jjlii Jfr 5i«ajAll Ajlijilj ouUiil >ljJ Ja^ je jj*j j]ia mia BURDEN ^-Js 
Jj*- 4 Jd^l Jjaui J*a jiVl <1 Vjj Ua jaI ^Uuiuil (JSajj ^jUalSia j»jVU u-Jj Volt Ampere <JW BURDEN 
Burden iJ^jj J**j ^ 5A jj'-^j jjj^l ^ (^h^J' ^j^j 12.5 VA »jJS burden J***i j^t 

Zb = P / I A 2 = 12.5 / 25 = 0.5 £2 »j-ia 
J* 4 AccuracyJ' 'Aj'j*^ ^ '- 4 j' J j 30 VA j'15 VA J* 4 Name Plate J' ^ '- 4i,J j 

o-ubS S jJb dbl£ |3) Cl 0.5 >b-« j' S jj'^ bbl£ Ij) 5P20 

^3 ^1 AJUJI did (jS UjV JJa^j dl3 (jl£ bxl£ jUH' low burden *b^jSl JI4A (jl£ bd£j 

AjdJiUi djf*V' jib AJ jIIj Low Burden J^-S Aja^ jJI AjIS. jil dJjdbl cjIjja^I jd^i did j a Ajlte d jjS 

. (Electromagnetic or static relays) 

IaI£ 4 Jl^aJl AajUa CjJtj bxli£ 4 jLuIl Jjaa ^aaj Aaibu^l ^bill / AjlijJl Jl^_a. AJjUa Aaj 2 ^SbSl jLubl ^-uajjj 
a jaajj o' ^S^j jbjll Jjaa o' J ^Salj o-a ljjjSI IaI£ 4 Ailjlal joj .^.vll Jlj 




? AjLa^J) ^ A^VuaiaI) (jp (jjAjjlt (jk ^A^uaiaI) jLffit Jja»a <jaj jAla 

^yuJalt JasJI ljVI^ jLull <jjjL3 jA <jjybil) Sj^aL A^lvl) jLull Aijkj 

Jlkc-Sf) jLull (JjjIjS IfljiLla jfl AjIa^JI A^/alAll jLul) CjVj^-a La) 

Aa& Luuu Aa]l£- AiAj C ^3A ^i\ui jj^jj ^jduLSJI CjVjjvaA LfljjjJa j ^ic- Aajju CjVj'ya') dA^J Akjx-a J) ^l\u <jtS A-ilc- j 

oAgJ ^AjAaJ) LjiiH ^Luil LjA^j 4^ivu CjVja-a]) dA^J (KNEE POINT) ^-iv ull S jj£ 6 jj»^) Cj) jLull 

. Jtk&VI AJU ^ CjV ja**]| 

S jj£ j AailxJj CjI jLull AjC' ^Kia j tju^n 6 jJu^l) Cjtjtkil Aj£ j j£ ^ W uj jHajS AjIa^JI CjVj^-a La) 

JUa^Sn AJU ^ CjV j^J) &AgJ ^AjAaJ) ljM £Uil £a*j V AJU Aaij^a CjV dA$J (KNEE POINT) <^kx2! 



Aj'ijl’ j-bil) Vf>' ^ *-*- 

jUifl ^ <j)\L» 

<JjC jill (jjj AjjULa 

Ajlij]) Sj^a) J-a ^AaIuiaI) jLu] 

(jjjbil) Sj^a) J-a ^AaIuiaI) jLul 

. ^j-^-aJ) jLull jj£) Aj£ jLull , 

. ^SAI j^' ^ (> 120% ^! 5% (> jWSII 

^j-a jj£I Jjjaa Aj*u4j Uaikj ^ jjuaa ) A Jaiila AAA Aa^ 

4_jic. Aij 4^. 

• •» * > 

. (^jjUaI) dj^^) l^J ^ j-a-uj-aJ) 

. ». jji*a £jl 

jaLSI) jj \ jA ^5 ^A^luu Aik j-a jj£) Jja-all £ ja-a 

Low Saturation Voltage jjL-a 





? jLult dilLuaijA La 

: jLu^l J JA-4 42 Aj l^Lyfl jj i_jaj CjLmHI fA I ja 




( j]c- 4_ai|j 4,S<waj ,^ylt jt jLuIl CjVjaa ( _ j 1c I^hIjaaj jlaj ^1S| jjjjjI cA ijiiu » jjaII yA Rated Burden c4^it - 
VA -i4 c>“4j (j^ J GVj^aII 42a!| j jIum ijia l$j £jauuJ| AjAaSI ^2 4a jit 4 jjI jj jLiUi yk UaaJl 4, u 2 Jlaj 

(2.5 , 5 , 7.5 , 10 , 15 , 30 VA) : 4aaa 1*^I j*4i j-j 
• ir^Y' ‘s*^' J4 4 if ij\ jt-*-y : Continous Rated Current 41 aa1i jlu yu. _ 

Ulc j ^ jjIjJI jUj yl\ jLuy 4it*j : Short circuit current & duration time »■** j£ j^h - 

. JJ d£4j 4 jj 4 < jjj £j|jjj jLu yi-G&\ ‘ .'J‘ A\ »Aa!| jj£j 
^ 4jUa!I ji$A jjjj jLjJI <Jja« jjj 42 LaaJI CjjI j I jj Ull* j . jj±«t 5 ji 2 jt 1 £j4 4it* J : Rated j ji4it j4i - 

. 1A tSj'-wy 4>tj 'jLu ?A*lu u U)l2 jla 30 
. dJ3 j^ ji^aS ^ jJaJb dliAj 3000/1 4^ UUaSij ; Turns ratio iki^t ^4^ - 
. JjaaJI 4j ^ j$4ij j»A t jj> jjj*j j : Class -3' - 

SJ^aI ja f. iVn i n <j 311 Class X -it i^\ AiU2aV4 10P , 5p ^ IaA 2 4Jij]| ^ Classes -it jf4S j^j 

Instantenous OC relays t 4 Class 5P Ulcj . BS “4^^' ^li^aljAiJ LLiia tilijj <4L2atijJI 4 jISjJI 
^jiiaAil 4 £aJI AA\S t-ais ‘'-it ifj**i ‘ IDMT -i ijjj*Ait £jjil jj» overcurrent -it » J$aI Class 10P f Almj ULj 
C laSS X -J 4^2 ySuLil 4jJI& 42a] ^Uaj V y^\ l *'' *J. 1 '* 1 " 1 " t«i . _jua\ ^ 2 jj A a <4*. ,. a'I ClaSS -it t-»iS Aj,\£. 
if& sf'tjiil jjIjj 6' l)J j t^tiuVI 4“4-i' ,^2 >«j jUi if OP jj*j : Accuracy limit Factor ALF - 

. ^ jjliill jLu # Jjiuj j t uiiill £^lulu (j| Jj 2 ^jjlluVt ^2 jjjj jlj j ^d2l jaI t ^ jjliiil i_u1aJ| 

^tJlVt j 4 ^ 4_4j 2 t ^uaai ji j^jju I j^i 4 ALF = 5 4-«j 2 Qjl£ j 200/1 < 4 u *i ^i j 4^ ji ji JlliSl Jjjmi yl c 

. 200*5 = 1000 (ijt-wJ <iji42l jUj »>2u «^jaj jS jjj 
yi jL jjj Luuj A^a u+ol i *L4 j2 JAaj ^Ilt j (2-2) ^ijtxAll yi J^iaj ^t tillj ALF u ^ A a iau ^Ij IAa sAjLjJI ^.ua'I j4j 

: ALF -it CT -St 




rated VA 
L 


x ALF + l n x 7 ^ 7 - x ALF [2 - 2] 


4JV-1J Clul£ (1-2) (j) Aia^^La (1-2) ^ UUxut^ j jj V k AjjjS ^Jsju 

. AjjjjiUl AJjUlaII dJA A^j£ Cjf L^. U (jA j l^jaua ji I^jLua V A.aiV> ^A J B 111 il X 


? 30 VA ‘ 5P10 ‘ 100/1 jaJL jj^Ldi U 
Turns ratio <Ju*jit < 4*" u* (100/1) 
Accuracy ^Lit c$j^> 5 >j P <-«jaJt jUu J& jflaj ^ jJt j»2jitj 4^jii J4 2 J^ 4 - 4 <Li ' (5P10) 

Accuracy limit Factor ALF aSaII ajaa y^\ <_4»U-a J1 «j p t-ijaJI jj-u J& ^jil j»2jJtj class 

rated burden -it > (30 VA) 

10 jAa yi A2Alt »AA yl& 4Js21aaSI A *< aaj 5% tA jA2 ( UaA ^auu ) (jJJi A2A 4J CT ^t |AA ji yl u CjUjIaaII »AA 

. ^jj4ii ^ ia <ijt-«j l$ jit L5 *^iait ^42 Jti^t 
*■ Iaj j-4 4 yi\s±i^) ^ 1000 A jAj 4 <^>411 ^ 10 A ^ ‘tilaj CT -it Iaa ji : jaI Jsxa j 

. 30 VA <4ie ^tLdjASI JLaaVI jjSii ji aJoijmi L^J » jj3a1) ajaaJI yk UsaJI a um\ 


? AaJaJ) jLnit CTi ja-4 JLaaI y& f. AaH Jj2 jIaaII uj V ^Jc. U jt jaI uaj Cj) jLu^YI yk 4» 

(^jjljil jLu o-43j tytAjjVt <-ii*il ^ jLu jtj->4 ^iijj : Turns ratio tfej^iit 4 a uu jtj^t - ^ 
jijAiiji CT -ii tytAjjVt t-ii^il jjj 6 V Iaa$a 4jjUsj dljj : Polarity test jU£t 

AjjUsjII Jaa2 AjC j 4 AjajaSI 4^aJ) ^Jl jjjAlijllt j*i ja uS^ajj ftjilAll ^2 AjjILjJI Aja2 4 jjj 

, jjA< u jjiit uiaja ^jj t_i jlall SI LJJ^i lAAjfrj 4 jaVI sIaj^I yk quSx jj 


jLj 



CT J5 sJbiH ^1 Flicker 3 Jj&S 13-2 3-1 

P2 (J\ PI 6* ^l^V' 6 ^a) oaAj (ji UjU j3j ( d^iUI ^ S2 ^! SI (> ) jLa : 

. dl^j oa^ ^ JA-ujj ^Luiij <5 jjIa 21 uiLxll ^ jlul) £)1 ia^V . 12-2 3uJ( ^ Ia£ 



a v\ jUIU < ijXL * jUl! jU» 12-2 3-1 


^ jjllll tiUll ^ UiL jlnll (joibS ja ^ jjIUI LiUIl iaaluuj dlij : Saturation test J31 -? 

. jIaa^VI f IajI Jaa uj*^ IajjLa Jlaj ^a(JajV) ijUvll jL La]& 
L^aS vl) |jj ^a!| AJailij (ja \*fi JA\ £j L uall 42 aja J-uaj ^ jIaaII 4»aa 2 (jjuUfl j La^ajJa .^.vll SjIajj jIaa^VI S^jjj 
SjLJ ^J) ^ Jjj djaLuS SjIjJ jli 4jail]j &JA Jauj % © * AouiL Jjjj ^jjIaJ) i iUt jIaj jii % ' • V-i# 

. ^-Luuij *Q^ja (j* 3 * 

{Jk (ja *Laa 3 3 jLull Jau4J, j IaaajJj ifraJj *Laa£ 3^ ^ I^aj c-ua. • Cjjf 1 jUl t^AJ Jj-llP j 

3^4 ^oaj dilaj 3'j Demagnetization <> ji*a ^J J>-aj (> 


‘^Laauj^IaXm^ j 

AajISa j^ajL 6^ ^ ^Vill jaIuja -i^k j±u3a JjjjJs 6^ liUU *Ulk^ AajISaI) <jaL - 1 

= AajULlSI Ai^bJL ^ jj ^jjjli uaa AajIaaJ) uiuaj j jaIujaJI jLull ^j-uloSj UajjJj y \\ jij ^jjj SjJua 

jLull 4-AJ5 Ja-UJjJA -T- v'l 4 -ajS Ja-UJjJA 

JSj V j fji lvj4 ^ * (jf* ( jj^ Ji\ ja ljUIaII Jjxil <ajUa JSj Vj : Cil ji ) * * * jaaa]| AJxaIjj JjslSI jLIa - d 

^ jj LaAA Y * Ja AajIJjjV) CjHIaII Jj*J) 4-ajISa 

(continuity) ^3*11 CjliLJl AjjIjaI^VI - ^ 


? jluil (iaVja-4 rated burden <-^ 

6^>J JJjlail jbjj AjJjj ujaS (>» K , L j' S2 , SI jb^t Aj>SIjJI uiljJa^l (J^ai 

ia^yjj UajjJj y \\ ^jjj 4 -ilS^JI Sj^aS j jLuIj ljVjva! 5 JaULa 21 

^jjj l^J 3^-^^ <ajS Jauu ^jjj I n jUUl ljVjvaI jLull <aj 2 3aj jIaaII ^a2 

JjvaU lajIjJI jIaaII X ( cajIjJI jLull jjja JaC' ^ ^jaISaJI ^y\\ ^-aa5 = AJjaaJI laLa^ 

A3 4JjAa]|j jlull rated burden ^Ijll uj^j 


? Open delta -5' 3li*ajj AiJaj ^ U 

^aMVuaV (3jV1 j ^jVl (JAJ jaoA ciij±^ 4jl^ AjjAuaJl 4 a£ja1| { J&> Jj^/avU y\\ J ^ 

jLull SjIaj AaII j]| jl Aa^Uaa]| 4aIS. ijll 3 jIaj dl^j) 


<_$jLuij A jjl < >i^ AjLjiaj AijjL4 jj I jUUl CiVja^ KnCC Point uIij ill ^sJl ljLuia Ja 

(> LjjSj 

Knee Point <Jt j 

Jljj Alaiill » ja j*j j jLill <Jja^ yi % 0 * jtJA«j jUtfl jIjJj % ^ . U«iie j^aJl Jbjl |j| AJaillt <^A Knee Point J' 

jLjJI 

: Knee Point J ujt-aJI 

; ^UJLS AjULu jLu lilj& jl 

VA t * * > * A , 5 P ‘ Is=5 ‘ C.T.R = 300/5 

Volt 1 1 . = o / 1. *1 . = is / 1 • *1 . = Knee Point 

Vcallculated = ( ALF*Rated burden ) / In 
where 

In = nominal secondary current 

•k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

jlftit (>aiaj ,c.t ^ current transformer(»t^u < t .lie. 

Jbjj V t JIaI jbllt Llua£c> c-luiUj (j\ L-fljX J (Jdb&H $ lillj Jju 

? kv 0 % * ^ (2)' Cy* ^ C«t — ^ 

C.t f J JjUiJa 4JaiI]| ftiA ^ voltage drop UjM ^ LjV 

djjia^ JIaj V jJL^ djjL^I A aft It (jj£j vll jjjVn 


**************************************************************************************** 


